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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Preliminary Remark 

In the Written Opinion of the International Searching Authority for international 
application PCT/IB2005/000763, which corresponds to the instant application, the 
following statement appears: 

3,4 However the subject matter of claim 1 cannot be regarded as i waiving an inventive 
step because the claim extends to methods that do not solve the technical problem 
and are therefore not inventive: 

3,4.1 if the sequencing reaction of step (b) is performed with the non-labelled primer non- 
labelled sequencing products will be generated that are derived from the target and 
the non-target sequence since the primer binds to and can, be extended along the 

target sequence as mil as the non-target sequence. If subsequently in step (d) the 
sequence of the non-first labelled sequencing products is determined It represents 
s mixture of target and non-target sequences. 

The Examiner disagrees with this assessment, since claim 1 requires that the 
"first labeled nucleotide" is only incorporated into the primer hybridized to the target or 
the non-target, but not both. Therefore, the sequencing reaction will produce some 
sequencing products bearing the "first labeled nucleotide" and some sequencing 
products that do not. One would be able to distinguish the two sets of sequencing 
products on that basis. 

The Written Opinion further states: 
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3.4.2 If j n the method fluorescent labels are used and the sequencing is performed with 
pyrosequenclng {see description and clam 22) the person skilled in the art is 
confronted wits the pmbiem that in the sequencing method, which is performed 
without the use of a label and in which the release of pyrophosphate is detected 
during the synthesis of the sequencing product (D3 p> 1 250 left col.), he has to find 
a way to detect ih& flucies:er\ label attached to the punter as well. Additional he 
has to find a way to difference between the pyrophosphate that is released during 
the sequencing reaction of the target sequence and the pyrophosphate that Is 
released during the sequencing reaction of the non-target sequence that takes place 
with the untabelted primer, 

3.4.3 if the first label is biotin and the biotin is bound to a solid phase (claim 4), given the 
fact that the biotin is bound to the nucleotide that forms the 3' end of the primer, said 
primer cannot be extended in a sequencing reaction using a polymerase. 

It is noted however that claim 22 does not state that the labels are fluorescent. 
The specification describes that the label may be a member of a "ligand-affinant" pair 
allowing for the physical separation of the target and non-target sequence. In fact, the 
specification at page 18 indicates this is essential in pyrosequencing embodiments of 
the invention. With regard to item 3.4.3, it is respectfully submitted that while the solid 
phase, which is not recited in the claim, might sterically hinder the polymerase, there is 
no reason why the template/primer complex need remain bound to the solid phase 
during the sequencing reaction if such were the case. For example, use of a cleavable 
linker between the biotin and the nucleotide, or addition of excess biotin to drive the 
primer/template complex off the solid phase, could be used to remove the nucleic acid 
from the solid phase prior to the sequencing reaction. 

Therefore, while the Examiner does have some complaints with regard to claim 
22 (see below), he disagrees with the general sentiment of the Written Opinion that the 
claimed methods are inoperable. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 18-22 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. As claim 18 is the more complicated situation, this 
claim will be discussed last. 

Claim 20 recites the limitation "the second nucleic acid" in line 5. There is 
insufficient antecedent basis for this limitation in the claim. Claim 20 depends from 
claim 1, which refers to a "target nucleic acid" and a "non-target nucleic acid". Likewise, 
claim 19, which depends from claim 20, refers to a "target nucleic acid" and a "non- 
target nucleic acid". Because claims 19 and 21 depend from claim 20, they are rejected 
for the same reason. Applicant is advised to amend claim 20 to change "the second 
nucleic acid" to "the non-target nucleic acid". 

Claim 22 is rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 21 72.01 . The omitted steps are: a separation of the first-labeled 
primer/nucleic acid complex from the non-first-labeled primer/nucleic acid complex. 
This would clearly be essential because pyrophosphate sequencing is based on 
detection of the pyrophosphate released as nucleotides are incorporated into a 
polynucleotide by a polymerase, and there would be no way to differentiate between the 
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pyrophosphate released by the "target" sequencing reaction from the pyrophosphate 

released by the "non-target" sequencing reaction, unless the primer/target template and 

primer/non-target template were separated prior to the sequencing step. In fact, the 

specification itself indicates this is essential at page 18, 2 nd and 4 th paragraphs: 

Alternatively the separating step may be 
performed, after step (b) and before step (c), in order to separate the first-labelled 
primer/imcleie acid sequence complex from the nor.- first-! tbel x! primer nucleic acid 
sequence complex before performing the sequencing ^reaction. 

fo embodiments where ihe method of sequencing axsaprises a real-time method such 
as p>TOsequencing s the sequencing reaction and sequence determination steps (steps 
(c) and (d)) are substantially smi«ltaa.eous. In these estnbodiments, the separating step 
must be performed after step (b) and before step <c). 

In addition, claim 22 is generally confusing as one would have to "select" a 
labeled nucleotide in the beginning (assuming "select" means "choose" as opposed to 
"capture"). In any event, one does not "label" the sequencing products of a 
pyrophosphate sequencing reaction, since product of such a reaction is pyrophosphate, 
not a ladder of sequencing products as is the case for Sanger or Maxam-Gilbert type 
sequencing. 

The examiner would suggest the following language for claim 22: 
A method for determining a haplotype of a subject comprising the steps of: 
providing a sample comprising DNA from the subject comprising a target locus 
on a first chromosome of a chromosome pair and a non-target locus on the second 
chromosome of the chromosome pair, wherein the target locus and non-target locus 
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each comprise two or more single nucleotide polymorphisms and wherein the subject is 
heterozygous at each single nucleotide polymorphism; 

providing a primer that hybridizes to the target locus and the non-target locus 
upstream of the first single nucleotide polymorphism; 

providing a first labeled nucleotide that is complementary to the nucleotide of the 
first single nucleotide polymorphism in either the target locus or the non-target locus, 
wherein the label is a member of a ligand-affinant pair; 

contacting the sample, the primer and the first labeled nucleotide under 
conditions to hybridize the primer to the target locus and the non-target locus and to 
incorporate the first labeled nucleotide into the primer hybridized to either the target 
locus or the non-target locus, but not both; 

separating the target locus/primer complex from the non-target locus/primer 
complex using the incorporated first labeled nucleotide; 

extending the primer of the target locus/primer complex and/or the non-target 
locus primer complex in a pyrophosphate sequencing reaction to thereby determine a 
haplotype of the subject. 

As to claim 18, since the method is now dealing with a "plurality" of non-target 
sequences, it is not understood how one would discriminate among the sequencing 
products derived from the various non-target sequences, since none of these would 
comprise a distinguishing label. In the case of claim 1 , there were only two populations: 
sequencing products derived from the target sequence and sequencing products 
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derived from the non-target sequence, and only one of these populations would 
comprise the "first labeled nucleotide". Hence, these populations could be 
distinguished. In claim 1 8, it is clearly recited that the target sequences that give rise to 
labeled sequencing products (step b: "wherein each first labeled nucleotide is 
complementary to a first template nucleotide comprised in the first region of dissimilar 
sequence of a target nucleic acid under conditions to incorporate the first labelled 
nucleotide into the primer hybridised to the target nucleic acid sequence"). 

Thus, as the non-target sequences do not result in distinguishably labeled 
sequencing products, it is not clear how one would distinguish among the products 
derived from the plurality of non-target sequences (see step d: determining at least a 
portion of the sequence of each different first-labelled sequencing product and/or each 
non-first-labelled sequencing product). 

Applicant is advised to strike "and/or each non-first-labelled sequencing product". 
Also, the last word of the claim should be "sequences", not "sequence". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 23-25 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Daprich et al (US 2001/0031467). 
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With regard to claims 23 and 25, Dapprich taught methods for separating 
maternal and paternal alleles comprising multiple heterozygous polymorphisms. In one 
embodiment, Dapprich taught providing an oligonucleotide hybridizing to each allele 
upstream of two single-nucleotide polymorphisms, as well as a labeled nucleotide (e.g. 
biotinylated "A"; see paragraph [0049] and figure 3) complementary to the first 
polymorphism of one allele, along with other nucleotides (e.g. figure 3: G, C and T are 
also provided) and a DNA polymerase (implicitly taught by "enzyme" in figure 3 and 
"enzymatically elongated in a 5'-3' direction" in paragraph [0048];) to incorporate the 
labeled nucleotide (see figures 1-3 and paragraphs [0044]-[0049]). 

It is noted that claim 25 is construed as requiring only one or more of the 
additionally recited elements based on the "and/or" language. 

With regard to claim 24, Dapprich also taught (as an alternative to a biotinylated 
nucleotide) a fluorescein-modified nucleotide to effect separation (paragraph [0103]). 

With regard to claims 23-25, Dapprich taught providing the invention as a kit 
(paragraph [0023]). 

Conclusion 

Claims 1-17 are allowed. 

The closest prior art would be either Stanton (WO 01/90419) or Dapprich et al 
(US 2001/0031467). The teachings of Dapprich have been discussed. Stanton also 
taught separating one allele from another allele by hybridizing an oligonucleotide to both 
and extending in the presence of a biotinylated nucleotide complementary to one allele, 
thus allowing separation (page 65). Stanton also taught that following separation, the 
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captured allele (or the non-captured allele) could be genotyped to determine the 
haplotype. 

Neither Stanton nor Dapprich taught the same primer used to incorporate a 
capture moiety was further used as a sequencing primer, nor is such suggested by the 
prior art. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SAMUEL C. WOOLWINE whose telephone number is 
(571)272-1144. The examiner can normally be reached on Mon-Fri 9:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Samuel Woolwine/ 
Primary Examiner 
Art Unit 1637 



